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TECHNICAL NOTE KO. 1162 

EmCT OF BRAXE FORKLXG IN VARIOUS TE3PKRS ON TBE: 

S~KXHOFALCTKD 73S-TAXMXUM-ALX.0Y SHPXT 

By Walter Woods an& George J. Eeimerl 

Results are presented of tests tn determine the effect cf 
brake formiq in various teqers 03 the strength of Alcled 79-T 
alumb.un-alloy sheet In the direction Fayallel to the brake. The 
tensile ad. compressive stren@hs of Alclad 753-T sheet, formed 
in the 0 and. W tempers, were either ixreased or little 
affected as compared with those of rsimllarly treated unformd 
material. When Al&d 75S-T sheet 'as receiveall was form&., howt?xr, 
the tensile yield stress was. rebced doxt 7 percod for the dth- 
grain d",rection and 1 percent for the crass-grain dfrecticn, whereas 
th9 tezsile ultimate and compressive yield stresses were increased 
somewhat. The elon@tion was always slightly reduced as a result of 
formiIl6. 

IXTRODUCTION 

Questions regarding the effect of bxke forming on the strength 
of.Alclad ?fjs-T aluminllm-alloy shod arose shortly efter the intro- 
d.ucM,on of this new high-strength material. An investigation ~8 
therefore undertaken to determine the tensile and compressive strengths 
of Alclad 73-T aluminum-alloy sheet resulting fror;l brake formb-Lg tk.. 
meterial in various tempers. 

The d~imensions of the tension ana coqxossion specimens, which 
included only curved material, are shokn in figure 1. These spoci- 
mens were cut from the corners of Z-sections that hd been brake- 
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formed of O.lO2-inch-thick Alclad 759 alumbwn-alloy sheet-a in 
the 0, W, and. T bm$JGrs. (Se? fdg. 2.) The four different 
forming procedures used aze outlined -Gder 3lEXXlS. The specimens 
were similar to these used in a recent in~~dA.~tion of th;o effect 
of brake forming on the strength of 2&-T aluminum-alloy ahcct. 
(See rcferr3ce 1.) 

Eefcrance tension and comprc:ssf.on s-gccimena were taken from the 
flat web and flanges of the Z-sacticns. The dimensiona of the flat 
tensile specJmcns conformed to the A.S.T.K. Standards for sheet 
material (reference 2); the flat compression spsciincns had the came 
over-all size as the curved corner compression specimen shown in 
figure 1. 

FCC the tension tests of the curved corner s'pecimens, sFecls1 
inserts were required between the Temlin self-alininfl grips and the 
specimens In order to maintain the oricial cross-sectional curva- 
ture and also to make the centroMe. axis of tho specimen co'incide 
with tho center of the @FE when the load tc~a aTplied. 

For the compression tests, F Mcnt.yomcry-Templin type of com- 
pression fl.xture (seo rofercnce 3 for the tcchniquo in uslq~ this 
ffxture) was USBd for both the flat and the curved corner speciI%ns. 
The suppor%ng pletzs for tho curved corner specimens and tho 
fixture are shown in figure 3, 

Tuckemnan optical strain gatc;es were used to mzasure the strain 
for both the ten&on and the compression tests. 

Th,o effect of b.rake forming on the tensile and compressive 
propertfes of Alclad 75S-T aluminum-alloy she& fn tha dir~ctf.0~ 
parallel to the brake is presented in fi,guras 4 and 5 for the four 
fomllng procedures. The essential results for each forming procedure 
and for both grain directions of the matorfal are dsscribcd br!efb 
in the followtng tabulation, fn which the stren,;th of formed material 
is in each case compared with that of unformed matsrial'trcatcd in 
all respects the 6ame except fcr forming. 
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Procedure 

(1) Alclad 75S-T sheet 11a8 
receivedW was formed to an 
inside bend radius of sfx 
times the sheet thick- 
neas, r = 6t. 

(2) Alclad 75ELT sheet '*as 
received" was solution heat 
treated at 910' F for 
20 minutes, cold-water 
quenched, formed to r = 3t 
within 10 tinutes after 
quenching, and aged at room 
temperature for 4 day3 and 
then at 250° F for 24 hours. 

(3) Alclad 75%0 sheet Wa8 
received" WELEJ solution heat 
treated 9100 F for 
43 minutea, cold-water 
quenched, formed to r = 3t 
within 10 minutes after 
quenching, and eged at room 
temperature for 4 day8 and 
then at 250° F for 24 hours. 

(4) Alclad 75S-0 sheet lras 
received" was formed to 
r = 3t, solution heat 
treated at glO" F for 
45 minutes, cold-water 
quenched, and aged at room 
temperature for 4 day8 and 
then at 250° F for 24 hours. 

Effect of brake forming 

The tensile yield stress at. 
was reduced, whereas the 
compressive yield stress acY 
&lld tensile Ultimate Stress 
atu were increased somewhat. 

The tensile and compressive 
yield stresses were increased, 
whereas there wa8 no apprecl- 
able change in the tensile 
ultimate stress. 

The result8 were similar to 
those obtained in procedure (2). 

The results ware essentially 
similar to those obtained 
in procedure8 (2) and (3). 

In each of the four forming procedures, the percent olo=gaticn 
in 2 inches was reduced from about 14 or l!j percent to about 10 
or 12 percent a8 a result of the forming. 
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Tho si@ficant conclusions of this study of. tho effect of 
br:ak~ F@tiEq in various temgerr: 03 the tensile and comprcssivr: 
gropertics of Alclad 75S-T aluminum-alloy Sheet in the dirt&ion 
parallel to the brake are es follows: 

1. When Alclad 7% shoet was formed [r = 3-L) in the 0 
and W tempers and suhsequentlv heat treated to the T t e:gxp c f, 
the tensile and compressive streng?;hs were either ircrc;astd or 
litjtla affected aa compared w!th those of similarly trc;atcd unformed 
material. 

2. When Rlclad f?S-T sheet 11as received" w-28 formed (r = 6t), 
the tensile yield stre38 was reduced ebou; 7 p6rCent for the wit-h- 
z:i*ain direction and 1 percent for the cross-glnin direction, whereas 
the ultimate and compressive yield strossr?s wcrc increased somewhat. 

3. In all cases, the percont olon~qtion in 2 *inchto wns roduccd 
from about 14 or 15 percent for thG fl&t material to about 10 
or 12 percent for the formed mc.tarial. 
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figure I,- DirMnsions of tension and compression 
specimens cut from Wi-ved comers of formed 

hsctions, t=o,fo2 itich. 
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Ugure 2.-Directions of forming Z-sectCons, 
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Procedure (I) (3 (31 
Formed of Famed tn Fcmed in FA In 
Alclad 75S-T W temper of W tm~ r of 0 km of 
“as re&ved’ Alclad 75.21-T Alcla 8” 75S-0 Alcla 8”’ 726-O 

(r=6t) (r =3t) (r=3t) (rk3t) . 

kgure4.-Effect of brake forming on the tensile and 
compressive properties of 0.102~inch-thic k Alclad 

g 13-T aluminum-al by sheet. NATIONAL ADVISORY 
COnHlTTEE FOR AERONAUTICS 
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Figure 5-Effect OF brake forming on the tensile and compressive stress-strain curves 
of o.loz-Inch-thick Alclad 75.5-T aluminum-alloy sheet 


